Introduction
Almost all known topological eld theories TFT 2 , of both Schwartz and cohomological type, turn out to be characterized by an additional invariance whose generators possess a Lorentz index and give rise, together with the BRST generator, to a supersymmetric algebra of the Wess-Zumino type.
This additional invariance, usually called vector supersymmetry, has been rst detected in the case of the three dimensional Chern-Simons theory 2, 3 and later on has been extended to others TFT as, for instance, the BF models in di erent space-time dimensions 4 , the bosonic string and its supersymmetric version 5 , the W 3 ,gravity 6 and the Witten's topological euclidean Yang-Mills theory in four dimensions 7 .
The vector supersymmetry has been proven to be an important tool in the characterization of the relevant BRST cohomology classes as well as in the understanding of the ultraviolet niteness properties of TFT 2, 4 . It is also worthwhile to mention here that, recently, the existence of the vector susy has been related to the twisted version of extended supersymmetries, strengthening thus the deep relationship between TFT and supersymmetric models 7 .
The aim of this work is to investigate the presence of the vector susy for the three dimensional TFT of the cohomological type. As a prototype of this class of TFT we shall consider in detail the model proposed by L .
Baulieu and B. Grossman 1 in order to describe topological invariants related to three dimensional magnetic monopoles.
The work is organized as follows. In Sect.II we present the model and we discuss the existence of the vector susy. Sect.III is devoted to the derivation of a generalized Slavnov-Taylor identity which collects together both the BRST and the vector susy transformations. Finally, in Sect.IV we discuss the cohomology of the generalized Slavnov-Taylor operator and we present the renormalization of the model.
II. The action and its supersymmetric structure
The model proposed by L. Baulieu and B. Grossman is a three dimensional cohomological theory of the Yang-Mills type. Following 1 , the eld content of the model is given by the set A ; ' ; ; ; ; ; ; , respectively a gauge connection A , a real scalar ', t wo anticommuting vector elds , , two a n ticommuting scalar elds ; a s w ell as a pair of complex commuting scalars ; . Moreover, introducing the usual We see therefore that the algebra between s and closes on the space-time translations, allowing thus for a supersymmetric interpretation.
Having identi ed the supersymmetric structure we w ere looking for, let us now c heck i f t h e ,transformations 2:18 which means that the modi ed action e S inv = S inv , " O ; is left invariant b y the generalized operator Q. In other words, the properties 2.10 and 2.12 allow to suitably modify the initial action 2.4 so that the generalized operator Q becomes an exact symmetry, while collecting together both operators s; . We are now ready to built up the Slavnov-Taylor identity and to discuss the quantum properties of the model. This will be the task of the next Section.
III. The Slavnov-Taylor identity
In order to obtain the Slavnov-Taylor identity w e introduce, following a standard procedure 8 , a set of anti elds A ;
; ; ' ; ; c coupled to the nonlinear Q-transformations of the elds A ; ; ; ' ; ; c ; 3.23 is empty t o o . F rom this result we infer that the Slavnov-Taylor 3.21 identity is anomaly free and that the possible invariant counterterms which can be freely added to the classical action of eq. 3.20 can be always written as pure B ,variations. As expected, this means that the quantum corrections will preserve the topological character of the Baulieu-Grossman model.
V.Conclusion
The existence of the vector supersymmmetry for the three dimensional cohomological eld theory proposed by Baulieu-Grossman 1 has been investigated. We have been able to show that the model is anomaly free and that the quantum corrections preserve its topological character. Let us also notice that the model of Baulieu-Grossman has the same eld content of the N = 4 supersymmetric twisted three dimensional YangMills theory 9 . This property suggests a deeper relationship between N = 4 three-dimensional Yang-Mills and topological theories of the cohomological type. As in the case of the Witten's four dimensional topological Yang-Mills 7 , this could provide a conventional eld theory framework for the so called equivariant cohomology proposed by 10 in order to identify the topological observables of the theory. This aspect as wall as the relationship of the Baulieu-Grossman model with the Witten's topological Yang-Mills through dimensional reduction are under investigation.
